The aim of this study was 
Introduction
Anabolic steroids are synthetic derivatives of testosterone, the effects of which are characterized by increased anabolic activity and decreased androgenic activity. One of the most traditional and also popular anabolic steroids for horses is 19-nortestosterone. Anabolic steroids have been used widely for therapy, growth acceleration and performance improvement in the horse industry, but long-term treatment or large doses have serious side effects on reproductive function.
Anabolic steroids have adverse effects upon the repro¬ ductive function of stallions. Administration of anabolic steroids showed adverse effects on testicular function, decreasing testis mass, scrotal width, daily sperm production and the numbers of Leydig cells (Squires et ah, 1982; Garcia et ah, 1987; Jackson et ah, 1991; Koskinen 1991) . These detrimental effects are thought to result from the inhibition of the secretion of gonadotrophins from the pituitary gland (Squires et ah, 1982; Turner and Irvine 1982) (Berndtson et ah, 1974; Nagata et ah, 1998a,b) .
Stallion testes secrete a large amount of immunoreactive (ir)-inhibin in circulation, and the amount of circulating irinhibin shows a clear annual change in relation to the reproductive season (Roser et ah, 1994; Nagata et ah, 1998a,b) , indicating that the circulating concentrations of inhibin reflect testicular functions. Furthermore, we have described the cellular localization of inhibin subunits and two key steroidogenic enzymes, 3ß-hydroxy-dehydrogenase (3ß-HSD) and cytochrome aromatase (aromatase), and discussed the secretion sites of testicular hormones in the stallion testis (Nagata et ah, 1998b by Nagata et al. (1998a) . After this incubation, the sections were treated with 0.5% (v/v) 
Histology of testis
The haematoxylin-and eosin-stained sections of intact and treated testicular tissues are shown (Fig. 3a,b) . The intact testicular tissue had many seminiferous tubules, including a large number of spermatozoa, germ cells and Sertoli cells, and these were surrounded by interstitial tissue filled with Leydig cells with a spherical nucleus and an eosinophilic cytoplasm (Fig. 3a) . The seminiferous tubules in the testes of treated animals were smaller than in those of intact controls, and there appeared to be few germinal cells and no spermatids in the seminiferous tubules of the treated stallions (Fig. 3b) ( Fig. 3c-h ). In intact stallions, the immunohistochemical localization of the inhibin a-subunit was in the Sertoli cells within the seminiferous tubules and in the Leydig cells within the interstitial compartment (Fig. 3c) , whereas 3ß-HSD and aromatase were observed only in the Leydig cells (Fig. 3e,g ). However, in treated stallions, inhibin a-subunit positive cells were clearly observed in the seminiferous tubules, and there were only a few small positive cells in the interstitial compartment (Fig. 3d) and few 3ß-HSD-and aromatase-positive cells were observed in the interstitial compartment (Fig. 3f,h ).
Discussion
The concentration of testicular hormones in peripheral blood is one of the most important factors in the evaluation of testicular function after treatment with anabolic steroids. In humans, the HPLC purification step for testosterone before radioimmunoassay has been used in the investigation of male fertility with a high dose treatment of nandrolone esters (Belkien et ah, 1985 (Nagata et ah, 1998a,b) and the Leydig cells of the stallion have receptors for LH and hCG (Evans et ah, 1982) . Consequently, a decrease in the concentration of plasma ir-inhibin after the first injection of nandrolone decanoate must be caused by a decrease in LH concentration.
In humans and rats, treatment with anabolic steroids suppresses secretion of FSH as well as LH concentrations (Bijlsma et ah, 1982; Grokett et ah, 1992) . In the present study, the plasma concentration of FSH decreased slightly after the first treatment with nandrolone decanoate, but the ranges during the treatment were within the normal concentration ranges observed in intact adult stallions. As inhibin has a suppressing action to secretion of FSH from pituitary glands (Ying, 1988) 
